
h=0.0025 TH`zp ]0 
epsilon_r=2.55 nY#V~^|‑ 
f=2e9 hr+,-j 
c=3e8 Xy74D/ocui 
tan_delta=0.0018   
sigma_c=1e7 M<A*{@4$w& 
lambda_0=c/f fjE 
a=(c/(2*f))*((epsilon_r+1)/2)^(-1/2) Y‑1?"Ut 
epsilon_e=(epsilon_r+1)/2+(epsilon_r-1)/2*(1+10*h/a)^(-1/2); $#cZJ@;] 
b=c/(2*sqrt(epsilon_e)*f) 9(9+h]h+3 
delta_l=0.412*h*(((epsilon_e+0.3)*(a/h+0.264)))/(((epsilon_e-0.258)*(a/h+0.8))); l1_Tr2A}7/ 
lambda=c/(f*sqrt(epsilon_e)) -:hiLZJ7- 
a_p=a-2*delta_l ‑ElAho3 W 
b_p=b-2*delta_l 7j>NUx=j3 
ag=a_p+0.2*lambda B?Vr9H7n 
bg=b_p+0.2*lambda 6m.ChlO/ 
g_r=a/(120*lambda)-1/(60*pi*pi) .4M8   %  the situation of 0.35*lambda<a<2*lambda
q_r=epsilon_r*a*b/(120*lambda*h*g_r) ^w0V{qF{ %辐射损耗
q_c=pi*h*sqrt(120*sigma_c/lambda) Wc}opp   %导体损耗
q_d=1/tan_delta 
Di[}y; %介质损耗n>_EE w2/‑ 
q_sw=(1/(3.4*sqrt(epsilon_r-1)*(h/lambda))-1)*q_r j\^0BTZ   %表面波损耗
q=(1/q_r+1/q_c+1/q_d+1/q_sw)^(-1) ]=s!cfu 
syms y0 C m~h\+" 
y0=solve('120*lambda*h*q/(epsilon_r*a*b)*cos(pi*y0/b)*cos(pi*y0/b)=50','y0') jlmP1b9 
bw=1/(sqrt(2)*q) ,BK6a'1J 
x=2*pi*a/lambda_0 Fq{Z-yVp 
syms u Xx;RH9YYz 
si=vpa(int(sin(u)/u,u,0,x)) fI{ZElPp 
d=8*pi*pi*a*a/(lambda_0*lambda_0)*(x*si+cos(x)-2+sin(x)/x)^(-1) GZL{~7n 
eta_r=q/q_r @ljvTgZ(X 
G=d*eta_r -rU~ 
X(D$eV

